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2. A method »s dcfinod in claim 1 in which the mask 
has 1 surface rcUcf pattern selected to modulate by 
approximatdy ir+2 im radians the phase of the light 
beam, wherein 



where A is the amplitude of the surface relief pattern, 
0=0.1,2,5, X is the wavelength of the light used for 
writing (photoinducing) an index change in the optical 
medium and nsiUca is the refractive index of the sihca 
used in the mask at \. 

3. A method as defined in claim 2 in which the surface 
reUcf pattern m cross-section is a square-wave. 

4. A method as defined in claim 2 in which the surface 
relief pattern in cross-section is a sine wave. 

5. A method as defined in claim 1 in which the light 
beam is an ultraviolet light beam. 

6. A method as ddined in claim 5 in which the light 
beam is a laser beam. 

7. A method as defined in claim 1 in which the light 
beam is provided by a KrF excimcr laser. 

8. A method as defined in daim 1 in which the optical 
medium is an optical fiber. 

9. A method as defined in claim 8 m which striations 
of the phase grating arc oriented orthogonal to or 
nearly orthogonal to the axis of the fiber. 

10. A method as defined hi claim 8 in which striafions 
of the phase mask grating are oriented at an angle to the 
axis of the fiber. 

11. A method as defined in dahn 9 in which the hght 
beam is provided by a KrF exdmer laser. 

12. A method as defined in dafan 11 in which the 
mask has a surface relief pattern selected to modulate by 
approximately ir+2 m n=0,lA3, radians the phase of 
the light beam, wherdn 

nt=:0«lA3 where A is the amplitode of the snrfecc relief 
pattern. X is the wavdaigth of the ligjit and luesiff is the 
reactive index of the sflica material used to mate the 
mask at X. , , , 

13. A method as defined in claim 12 in whidi the 
surface rdief pattcm in cross-section is a «quaro-wavc 

U. A method as defined m daim IS, in v^cfa a large 
dimension of the beam cross-secdon b oriented 
paralld to striations of the phase mask grating. 

15. A method as defined m dahn [8] 10 in which the stria- 
tions are diirped, ^ . ^ 

16. A method as defined m daim 9 in which the stria- 
tions are chirped. 

17. A mediod as defined m dahn 9 hi whidi the phase 

mask contabis vaxiations in dthcr or both of pitch and 
amplitude of the striations. 

18. A method as defined in daim 11 in which the light 
beam is an ultraviolet beam. 

19. A method as defined ia dahn 1 mcludmg locating 
a refractbg lens between the mask and the optical me- 
dium prior to applying the light beam. 

20. A method as defined in daim 19 mdudiog placing 
an opaque blockmg means for the zero order light beam 
between the ma^ and the tecs prior to applying the 
light beam. 



21 A method as dcfmcd in daim 19 mcluding placing 
opaque blocking means for the xero and second order 
Ught beams between the mask and the lens prior to 
applying the light beam. j- 

IL A method as dcfmcd in daim 1 further mdudmg 
a spatial ampUtude Ught fdtcr for shaping the beam 
proGle prior to passing through the phase grating. 

23, A method as defined in dahn 22 in which the fUtcr 
is coated on a face of the mask opposite to a face con- 
taining the phase grating. 

24 A method as defined in claim 2, then r^tedly 
moving one of the mask and medium reladve to the 
other a distance corresponding to the fringe pattern and 
applying said coUimating Ught beam through the mask 
to said medium, sudi that subsequent photounprmted 
gratings reflect in phase with previously photomi- 



>£. A grating mask comprising a slab of aUca glass 
having parallel corrugations on a surface thereof form- 
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ing a surface relief pattern, the pattern coataining varia- 
tions in at least one of pitch and amplitude of the coiru- 



J 26. A grating means comprising a slab of silica gjass 
having parallel corrugations on a surface thereof fomi- 
ing a surface relief pattern, including a spadal ampli- 
tude light filter coated on a surface of the slab opposite 
to the surface carrying said pattern. 

27. A grating as defined in claim 25 further including 
a spadal amplitude light filter coated on a surface of the , 
slay^oate to the surface carrying said pattern 

A grating means comprising a slab of silica glass 
having parallel corrugations on a surface thereof form- 
ing a surfece relief pattern, in which the corrugation arc 
filled with transparent material havmg an index of re- 
fraction different &om that of the silica glass. 

29. A. grating as defined in claim 28 in which the 
transparent material is comprised of glass. 




» 



* 



* 



io. & ,n«<-,hQd Of f^v^r-i eating Bragg gratings/in the 
4»^or-inT of <^ r4-inal wavPonide. comprising dig^osing a silica 
^1;.^^ nhase g^^i-ina mask adjacent and parallgl to a 
pT^^^^^ensitiwo .^ p^-ical wavemiide and ap pl y^i/g a single 
o^nimatina 3 ^ qv^^ v^^t" thronah the phasP^ating to said 
r. J.^,..^ wave q ^^-iH. a. a medinm said pha^ grating mask being a 
^-.av, of sili^ ^ gi^^>^ havi ng narallel o ormgations on a surface 
thereof for^ina a « iiT-face rel ief pattern. 

jl 

31. A .n^thod acro-rriinq to c/aim 30. wh erein the surface 



natte^^ ..nntains ^.^r-i ^^^i ^d^s in at least one of pitch 
and amplitude of t he corruaai 



J 32. method o f f ahr-i^feaiana Bragg gratings in the 
^^^^.r-ioT- of an optir^ai wa^cni id e co mpris ing disposing a silica 

phase oratincr mas/ a <^iacent and parallel to a 
pT^o^-osensit ^ y^ optiea X ^vemiide and applying a single 
^^m^a-hin» light b^aZ through th e phase g rating mask to said 
0 ^ pi-^r.a1 wave r pHrie a/a i p oHin^. wherein the phase- grating mask 
^^r^fimir^d so d fn substantially suppress at at least one 
pr^^-hinn 1-hp.reof /r-ero-order d iffracted light, beam of the 
n ^hi- v^eam whic/ passes t h-rouah the Phase gratihq m^sk. 

33. A Zethod ancordinq to claim 3 ^^ wherein the zero- 
r^r-A^r- riiff/acte^ 1 i«ht be a m is suppressed to Jess than 5% of 
liah / diffracted by the pha se orating mask. 
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34> A method according to claim 32, wherein plu s one and 
minus one orders of the diffracted light beamMre utilized for 
fabricating the Bragg gratings in the interior of the optical 
waveguide. 




35. A method according to claim 32/( wherein the Bragg 
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gratings are substantially permanently /fabricated in the 
interior of the optical waveguide. 



36. A method according 
waveguide is an optical fiber.^ 




aim 35, wherein the optical 



37. A method according to /claim 32, wherein the phase 

1 

grating mask is configured so as to induce different phase in 
at least two adjacent portions of the light beam which passes 



through the phase grating malk 



38. A method accordi^ng to claim 32, wherein the phase 



grating mask has a surface relief pattern formed thereon. 



39. A method according to claim 38, in which the surface 
relief pattern in cross-section is a square->wave . 



40. 



A method according to claim 38 > in which the surface 



relief pattern in oross-section is a sine wave. 
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41, A method according to claim 38. v^rein the phase 
orating mask has the surface reli ef patten selected to 
modulate by approximately n-l-2 radians^^he phase of the light 
beam, wherein 



where A is the amplitude of the surfac e relief pattern. 
n = 0,1.2,3. X is the v^elength of the light use d for writing 
(photoinducing^ an indi^x change in the optic al medium and n^,^,r-. 
is the refractive index of the silica used in the ma sk at X. 
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